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ABSTRACT. 
Hysteresis, in an economic context, is the idea that periods when the unemployment rate 
is greater than the natural rate have the effect of raising the underlying natural rate of 
unemployment (or, non-accelerating inflation rate of unemployment, NAIRU) and moving it to a 
new higher equilibrium state. The existence of hysteresis is still a matter of dispute in modern 
economics. 
This study examines the economic and employment situation from 1980 to the present 
and in particular since the beginning of the most recent recession in December 2007 and 
demonstrates that there exists evidence of hysteresis. It then aims to predict the economic 
consequences for the future and offers possible solutions to the problem. 
Given the scale of unemployment in the present economy and the importance of crafting 
an appropriate policy response, an examination of unemployment through the perspective of the 
hysteresis theory is a valuable approach that deserves further exploration. 
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I. INTRODUCTION. 
Rarely has unemployment been as prominent in the public consciousness as it is now. 
The magnitude and duration of the current unemployment is at levels not experienced since the 
Great Depression. In the United States, the unemployment rate stands at 8.2%, and has been 
above 8% since February 2009; the number of people working is down several million from its 
peak in December 2007; countless others have dropped out of the labor force altogether. 
Although the most current recession officially ended by July 2009, the GDP has grown at a much 
healthier rate than employment figures have – the experience for many Americans has been that 
of a jobless recovery. Unemployment remains a persistent and serious problem. 
The gravity of the problem has prompted a search for an effective policy response to the 
situation from the world’s governments and financial institutions. Monetary policy has been 
vigorously applied as central banks around the world cut interest rates to historically low levels 
during the early period of the recession, and then later resorted to more exotic methods of putting 
money into the economy, such as quantitative easing. In the realm of financial policy, numerous 
attempts have been made to help the economy recover and get people back to work. The most 
notable of these in the United States was the 2009 American Recovery and Reinvestment Act, or 
stimulus bill, which comprised a $787 billion package of tax cuts, direct spending, and other 
infrastructure. In 2011, President Obama proposed a new bill which would set aside nearly half a 
trillion dollars for a new package of spending and reductions in taxes with the goal of job 
creation; in 2012, it passed both houses of Congress in a very heavily modified form as the 
Jumpstart Our Business Startups (JOBS) Act. 
Nevertheless, unemployment remains stubbornly high. Whether it comes in the form of 
additional stimulus or as a completely different program, a new policy response is necessary to 
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address the situation. However, one cannot expect to do a competent job of formulating new 
policy without understanding the nature of the current unemployment. A deeper understanding of 
how the economy is functioning will aid policy makers to craft more careful policy and help 
avoid costly errors. As a result, trends and phenomena in unemployment are tremendously 
important and worth taking a closer look at. Understanding unemployment better is a matter of 
public interest. 
A cornerstone concept in modern economics is the idea of the natural rate of 
unemployment. The natural rate includes types of unemployment such as frictional/search 
unemployment (temporary unemployment related to looking for a job) and structural 
unemployment (unemployment resulting from a misalignment of the needs of employers and 
skills and qualifications of potential workers). This means that natural rate of unemployment has 
nothing to do with the ups and downs of the business cycle – it remains in place whether the 
economy is expanding or contracting. The natural rate of unemployment (or the very closely 
related concept of NAIRU, the non-accelerating inflation rate of unemployment, which is 
preferred by modern economists and used in place of the natural rate in the rest of this paper) 
acts as a “floor” below which unemployment will not drop, at least not organically or for long. 
Lowering the unemployment rate below NAIRU is impossible without triggering accelerating 
inflation; in effect, unemployment rates below the NAIRU are unsustainable, so it is the floor for 
unemployment that “full employment” mandates aim for.  
Many economists believe that NAIRU is constant or changes in response to discrete and 
one-time changes to the economy called supply or demand shocks. One underlooked alternative 
to this theory, however, is that of hysteresis. Hysteresis is the idea that a sustained period of 
unemployment exceeding the NAIRU will have the effect of raising NAIRU over time. Where 
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the theoretical equilibrium might have been at a certain level, hysteresis can permanently move it 
to a new level. In essence, cyclical unemployment, which is a product of the ups and downs of 
the business cycle, can turn into structural unemployment, which is persistent and tied to deeper 
factors rather than the contemporary economic climate. This transformation can occur in many 
different ways, including unemployed workers losing skills that might make them employable, 
those currently employed not sharing gains in national income with the unemployed, capital 
stock wearing out for lack of maintenance, and so on. Whatever the exact mechanism, excessive 
unemployment today will translate into higher natural unemployment tomorrow. 
Hysteresis is a controversial idea in the economics field. It suggests a form of path 
dependence: the past limits the scope of the future. Yet, in many neoclassical models, the 
economy will self-correct and reach equilibrium regardless of starting conditions. Current or past 
unemployment would have no effect upon the equilibrium rates. Clearly, these two conceptions 
of unemployment are incompatible. Nor is hysteresis an accepted theory in other economic 
schools. NAIRU, which hysteresis assumes as fact and relies on to exist, is itself sometimes 
disputed. Furthermore, while NAIRU is widely assumed to fluctuate with time, other causes 
besides hysteresis are often offered as explanations. For example, as previously mentioned, both 
supply and demand shocks have been considered as mechanisms for altering the NAIRU. Even 
after accounting for the diversity in economic thought, hysteresis is a distinctly minority 
position. 
As a result of this lack of interest in hysteresis as an explanatory tool, there has been a 
relative lack of research on the subject: a search on Econlit, an index of over 400 economic 
journals, revealed 397 publications with hysteresis in the title, compared to 10,047 mentioning 
unemployment, a less than 4% share. Yet the existence of hysteresis would have potent 
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ramifications for designing the optimal policy response. For example, an identifiable and 
persistent hysteresis trend would increase the importance of quickly addressing unemployment – 
the more time is allowed to elapse, the greater the level to which NAIRU will have risen by the 
time the economy returns to full employment. Perversely, evidence of hysteresis could also be a 
sign to policy makers not to lower employment to its fullest extent, as an unemployment rate 
below the NAIRU would cause accelerating inflation in the long term, and hysteresis would 
bring NAIRU above the level it was at pre-recession. A contractionary monetary policy in a 
hysteresis scenario might have the unintended side effect of raising NAIRU. Other consequences 
could include the specifics of crafting fiscal policy, such as an increased emphasis on job 
retraining programs and other measures designed to counteract the mechanics of hysteresis. 
Current literature in unemployment comprises an incredibly diverse field. As mentioned, 
studies of hysteresis are a very small portion of the output in this area. Outside of the 
foundational texts of the idea, the selection of studies is not significantly innovative. The 
majority of publications are focused on testing for existence of hysteresis in a dataset rather than 
examining new and novel theories. This situation points to the field still being relatively 
rudimentary and underexamined compared to other topics in labor economics, which are 
comparatively better developed. An opportunity exists to look at hysteresis in a new way: not 
just to see if it exists, but determine what it means for the economy. 
We believe that examining the current spell of unemployment through the lens of 
hysteresis can yield valuable insights about its characteristics and the best way to address it. This 
is a topic that is both vitally important and a research angle that has been neglected, and this 
study, by examining the issue through this lens, aims to be a new and original contribution to the 
field. Rather than just stop at looking for evidence of hysteresis, we aim to model the 
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consequences of it for the future as well. Being able to see the ramifications gives policymakers 
the tools they need to form better policies to address the current crisis. If hysteresis has truly 
been present in the current recession, being aware of it will better inform the decisions that will 
determine the speed and extent of any recovery in the employment recession. 
 
II. ORGANIZATION. 
This paper’s structure emphasizes the division of different approaches to estimating or 
identifying hysteresis and is as follows. 
We begin by conducting a review of the available literature on the subject in Section III. 
Despite the relative scarcity of material on hysteresis as a part of the overall landscape of 
unemployment research, in absolute terms there is still a wealth of information available. We 
review both the theoretical underpinnings of hysteresis theory as well as a number of technical 
approaches towards computing the phenomenon. 
Section IV briefly states the research questions and our overall goals in this paper. It 
contextualizes the scope of the examination. Section V discusses the sources of data used in the 
following parts, and reviews the methodology used in the entire paper rather than one specific 
part. 
Section VI is the first of two different approaches towards demonstrating the existence of 
a hysteresis effect. The focus of this approach is to show hysteresis through a rigorous statistical 
method. The section will begin with a discussion of the methodology, which follows a two-step 
process. In the first step, a time series of NAIRU is estimated, based largely on the techniques 
developed in Ball (2009). In the second step, a variety of time-series regressions are performed 
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utilizing this estimate of NAIRU to demonstrate a statistically significant relationship and 
therefore the existence of hysteresis.  
Section VII explores the existence of hysteresis in the context of the current economic 
climate by examining a variety of proxy indicators that provide circumstantial evidence for the 
phenomenon. While still very much data-driven, this section takes a more holistic approach by 
attempting to show evidence for hysteresis by looking at very disparate economic indicators. It 
focuses on 3 indicators in particular to illustrate changes in the populations of the unemployed, 
employed, and overall labor force. 
Having proved hysteresis, Section VIII attempts to model its consequences for the 
economy and the government in a variety of ways. It aims to quantify the cost to the economy 
from hysteresis, and focuses on the Unemployment Insurance system as a springboard for further 
analysis.  
Section IX highlights 3 possible programs that the government could undertake to 
alleviate the hysteresis effect and benefit the economy. In escalating order of interventionism, the 
section covers job training programs, expansion of the public sector, and a job guarantee policy. 
Section X concludes the bulk of the paper and provides commentary on the conclusions 
of the previous sections. It begins by summarizing the previous sections and their conclusions. It 
then proceeds to highlight the positive impact of several possible policy choices, as well as the 
importance of taking rapid action. 
Section XI is a bibliography of works cited throughout the paper.  
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III. LITERATURE REVIEW. 
In examining the literature available on the subject of hysteresis we have generally 
divided publications into two categories. The first talks about theories of hysteresis and/or 
unemployment; the second looks for hysteresis in actual data. Section XI at the end of this 
proposal contains bibliographical information for all works cited. 
Milton Friedman’s 1968 article, “The Role of Monetary Policy” is a foundational text in 
the field of economics and belongs to the first category. It is incredibly important not just for 
hysteresis but for macroeconomics in general. Friedman challenged the prevailing orthodoxy of 
the Philips Curve, which suggested a long-run connection between the unemployment rate and 
the inflation rate. A certain rate of unemployment would be associated with a certain rate of 
inflation depending on the shape of the curve; however, this rate of inflation was assumed to be 
stable. Friedman proposed the existence of a natural rate of unemployment, below which the 
unemployment rate could not drop without triggering accelerating inflation. Unlike under the 
previous theory, policy makers could not simply accept a high rate of inflation as the cost of full 
employment: as long as unemployment was kept below the natural rate, inflation would continue 
to accelerate, wiping out any gains by the workers. The concept of hysteresis, of course, cannot 
exist without there being a NRU/NAIRU. 
Another theoretical article is Lawrence Summers and Olivier Blanchard’s 1986 
publication, “Hysteresis and the European Unemployment Problem.” The Olivier and Summers 
article is the basis for much modern hysteresis research. It proposes an “outsider-insider” model: 
the employed are the “insiders” and those out of work are the “outsiders.” Insiders have a greater 
influence over the prevailing wage rate, and try to set it to ensure their continued employment, 
not that of outsiders. If a shock to the economy causes a dip in employment, the now smaller 
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group of insiders will try to use their superior power to set the new wage level that would be in 
equilibrium with the new rate of unemployment. This process is not perfect (insiders do not have 
complete control over wages), but there is enough of an imbalance in power between the two 
groups that the labor market does not return to its previous state. As a result, the NAIRU is 
pushed to a new, permanently higher level. The insider-outsider model is a powerful one. 
However, it is not the only mechanism by which hysteresis can arise. 
A good example of a contrary view is Paul Krugman’s 1994 article, “Past and 
prospective causes of high unemployment." Although Krugman finds hysteresis “intellectually 
very appealing,” he cites a lack of evidence in the “eurosclerosis” experience of the 1970s and 
80s for a hysteresis explanation. What’s interesting about this paper is that Krugman devotes a 
large portion of it to discussing solutions to the unemployment problem. Fundamentally, his 
suggestions are not inapplicable to confronting hysteresis. The end result of hysteresis is an 
increase in NAIRU, or structural employment. Policies targeting structural employment are thus 
of great interest to the hysteresis researcher, even if they are not reached from a hysteresis 
perspective. Among other solutions, Krugman discusses such actions as job retraining programs 
or reductions in the welfare state. As these are fiscal rather than monetary policies, their 
application does not pose the same challenges and can be safely explored. 
Summers himself, in a later paper co-authored with Brad DeLong, comes around to a 
fiscal policy approach. Published in March 2012 as “Fiscal Policy in a Depressed Economy,” 
Summers and DeLong argue that in the current economic climate, with borrowing costs low and 
the economy operating far below its efficient frontier, the government has a wide latitude for 
engaging in fiscal policy without some of the usual constraints, such as a loss in confidence. 
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Although they do not advise resorting to fiscal policy in all times, they consider the present 
circumstances extraordinary and deserving of an extraordinary response. 
 Numerous studies have purported to demonstrate the existence of hysteresis through an 
analysis of economic data – these papers belong to the second category. Particularly useful was 
Lawrence Ball’s 2009 NBER working paper, “Hysteresis in Unemployment: Old and New 
Evidence.” Ball examines economic statistics across several OECD countries to establish 
evidence of hysteresis. He found that the NAIRU increased during disinflationary periods and 
decreased during inflationary ones. This finding seems to support the presence of hysteresis. 
Additionally, together with Gregory Mankiw in their 2002 paper “The NAIRU in Theory and 
Practice”, Ball built a model for estimating NAIRU that served as inspiration for our own. 
 Jack Fosten and Atanu Ghoshray take a novel approach in their 2011 article, “Dynamic 
Persistence in the Unemployment Rate of OECD Countries.” They posit the existence of two 
“regimes” under which unemployment behaves: one with a stationary NAIRU, the other 
operating under hysteresis. They then examined several OECD economies and identified periods 
which behaved according to either regime. Can hysteresis actually be present during some 
periods but not during others? The idea cannot be rejected outright. Depending on the 
mechanisms by which hysteresis works, a different kind of recession can have a different kind of 
impact. A cyclical recession is not the same as one caused by a demand or supply shock. 
 Engelbert Stockhammer and Simon Sturn discussed the extent of the difference monetary 
policy can make in their 2008 article “The Impact of Monetary Policy on Unemployment 
Hysteresis.” They found that an aggressive cutting of interest rates by the central bank at the start 
of the recession resulted in significant reduction in the subsequent growth of NAIRU as 
compared to those banks that cut rates more slowly. As a result, the authors suggest changing the 
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way monetary policy is conducted. Rather than solely targeting inflation, central banks ought to 
target both inflation and unemployment to avoid wasting precious time. This conclusion 
underscores the necessity of understanding whether hysteresis is real or not: it carries important 
policy consequences. 
 
IV. RESEARCH QUESTIONS. 
 The broad goal of this study is to look for evidence of hysteresis in unemployment trends. 
However, we limit the scope of the examination in two important ways. First, we look no further 
into the past than 1980 and focus on the period of 2007 to the present in particular. We feel that 
this thirty-two year period is of sufficient length to serve as a baseline for any historical trends, 
but not so long as to bring in extraneous data that is no longer relevant. Our primary concern is 
hysteresis in this specific recession rather than in general: the recession is significantly different 
from those of the recent past, and deserves to be treated on its own and in depth. Second, the 
primary focus will be on the United States. While we believe that hysteresis as a phenomenon 
functions the same way in other OECD countries and around the world, we are most familiar 
with the United States and its statistics are the most broadly available and detailed. Taken 
together, the aim of these two limiting factors is to focus on looking at the possible policy 
alternatives that hysteresis would present in the current situation. 
 The main research question addressed in this study is: is there evidence of hysteresis in 
the economy since December 2007? In statistical terms, we can phrase this question as: is there a 
statistically significant link between unemployment and the non-accelerating inflation rate of 
unemployment (NAIRU)? Our hypothesis is that there has in fact been a hysteresis effect at work 
since the start of the recession.  
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 The secondary question is: if there is hysteresis, what would be the consequences for the 
economy looking forward to the future? This is a question that we believe has been insufficiently 
examined, and is an area in which we hope to make an original contribution. Our hypothesis is 
that there will be significant costs for the economy as a result of hysteresis. 
 
V. SOURCES OF DATA AND GENERAL NOTES ON METHODOLOGY. 
 The methodology for trying to answer the research questions is to be primarily grounded 
in quantitative research. This will take the form of statistical analysis of historical datasets using 
a Stata 12, a statistical program. Supplementary analysis was performed using Microsoft Excel 
2010. 
 All charts, tables and calculations, unless otherwise indicated, were performed or created 
by the author using either Excel or Stata.  
Given the methodology, data will come exclusively in the form of quantitative sources 
and databases. Fortunately, there is a rich availability of archival data relevant to the subject that 
is easily available and conveniently formatted. We primarily drew upon two different databases: 
the ProQuest Statistical Datasets,  and the database of the Bureau of Labor Statistics (BLS). 
 The ProQuest Statistical Datasets will be our primary source of data. A compilation of 
over 600 datasets, it offers a wealth of relevant data. Critically, data is mostly available on a 
monthly basis, rather than annually. This kind of granularity is vital to extracting meaningful 
results from the data. As the focus of this paper is on the employment situation since the 
beginning of the most recession in December 2007, working with annual data would give us too 
few data points to consider and prove inadequate to the task. While the most important figures, 
the statistics directly related to the employment rate, are represented, the ProQuest database 
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provides additional useful data to this study, in the form of proxies for hysteresis that we can 
look at for signs that it is present. For example, we can find datasets on inflation, hours worked, 
industrial capacity utilization, and so on. 
 The Bureau of Labor Statistics is a United States agency, part of the Department of 
Labor, which is dedicated to collecting and analyzing various economic and labor statistics. 
These statistics encompass a lot more than simply the unemployment rate. Certain datasets of the 
BLS are included within the ProQuest Statistical Datasets, but a lot of essential information, such 
as alternative measurements of unemployment and the composition of the labor force, is 
available only through the BLS. Therefore, we extensively utilize data found through the BLS in 
addition to the ProQuest data.  
 
VI. DEMONSTRATING HYSTERESIS THROUGH THE REGRESSION METHOD. 
Methodology.  
The existence of hysteresis can be proven by the demonstration of a statistically 
significant relationship between the NAIRU and the lagged unemployment rate. If an elevated 
unemployment rate today leads to a higher NAIRU tomorrow, then hysteresis exists by 
definition. However, NAIRU is not directly observable and instead must be estimated. We 
largely replicated the methods used in Ball and Mankiw (2002) and Ball (2009) in order to 
estimate NAIRU.  
 Ball begins with the backwards-looking Philips Curve equation 
 
        (   
 )     (1) 
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Where π and π-1 are inflation in the current and previous periods, respectively; U is the 
unemployment rate; U* is the NAIRU; α is the unemployment coefficient; and ε is an error term. 
The Philips Curve states the relationship between inflation (sometimes expected inflation) and 
unemployment. Simply put, it suggests that there is a trade-off between inflation and 
unemployment, at least in the short term. We can simplify Equation 1 to 
 
             (2) 
 
Ball estimates α by performing an OLS regression of Δπ on U, treating U* as a constant. He then 
rearranges Equation 2 to 
 
    (   )     (   )   (3) 
 
The left hand side is composed of two components, with U* representing the overall trend of the 
NAIRU (the object of our search) and (1/α)ε standing in for cyclical changes to the NAIRU 
caused by shocks. Ball uses α to estimate the right hand side of the equation, and then extracts 
the trend from the data through the use of the Hodrick-Prescott filter, which works by separating 
a series into its trend and cyclical components. Ball uses a smoothing parameter, λ, of 100 in his 
study. However, we follow the guidelines established by Ravn and Uhlig (2002), which state that 
  
          
  (4) 
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where pq is equivalent to the number of periods per quarter. As we used monthly data, our λ was 
129,600.  
 As Ball explains, initially the “procedure is internally inconsistent because it estimates a 
time-varying U*, but assumes a constant U* to estimate α.”1 He addresses this flaw through 
iteration: with a U* in hand, he reruns the first regression to estimate a new α. This α then 
generates a new series of U*, which is then run through the Hodrick-Prescott filter, and so on. 
The procedure is repeated until α and U* converge on stable values.  
Once we have a stable U*, we can determine whether a statistically significant 
relationship with U exists through regression analysis. We performed several regressions to 
illustrate the point, as seen below. When trying to determine which combination of lagged 
variables resulted in the best regression, we used a forward-looking stepwise regression 
technique with a cutoff of p<.05 to find the optimum combination. 
 Our dataset was comprised of seasonally adjusted monthly unemployment and inflation 
data covering the period January 1980 through March 2012. Year-on-year inflation was 
calculated from CPI. In both cases, the data was smoothed using a three month moving average. 
 
                                                          
1
 Laurence M. Ball, “Hysteresis in Unemployment: Old and New Evidence,” NBER working paper (2009): 28, 
Retrieved from: http://www.nber.org/papers/w14818. 
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Figure 1. Seasonally Adjusted Inflation, 1980-2012 
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Figure 2. Seasonally Adjusted Unemployment Rate, 1980-2012 
 
Results and discussion. 
Utilizing the method described above, we obtained the following estimate of NAIRU: 
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Figure 3. Actual and Natural Unemployment (NAIRU), 1980-2012 
 
We also replicated the process using the Butterworth time-series filter instead of the Hodrick-
Prescott filter; the results were quite similar: 
 
Hysteresis in the Current Recession: Evidence and Consequences 
Sulkin | 18 
 
 
Figure 4. Actual and Natural Unemployment (NAIRU), 1980-2012 [Butterworth Filter] 
 
These charts demonstrate a weakness of the time-series filter approach: at the end of the dataset, 
the trend line extends unrealistically upwards. For this reason, assessing the impact of hysteresis 
in the current economic climate and in the future will require projecting the unemployment rate 
forwards, as addressed below.  
 Figure 4 shows three periods in which the unemployment rate actually dipped below the 
NAIRU: December 1986 to November 1990, November 1997 to September 2001, and March 
2005 to October 2008. According to Friedman (1968), accelerating inflation should be the 
consequence of such a situation. To test this theory, we regressed the change in inflation month-
Hysteresis in the Current Recession: Evidence and Consequences 
Sulkin | 19 
 
on-month with the difference between the unemployment and NAIRU in a variety of time lagged 
scenarios. We found that the regression with the highest explanatory power was that of change in 
inflation regressed against the difference in unemployment and NAIRU for the contemporary 
month and two months prior.  
 
 
Table 1. Regression of change in inflation upon the difference between U and NAIRU 
 
Although the explanatory power is not high, there is clearly a statistically significant relationship 
between the two, lending support to Friedman’s theory. 
 Having estimated NAIRU, we proceeded to regress it upon the actual unemployment rate. 
We tested a variety of time-lagged scenarios. In every one, there was a statistically significant 
relationship between NAIRU and the unemployment rate. The presence of this relationship is 
proof of the existence of hysteresis: a higher unemployment rate yesterday creates a higher 
natural rate today. Faced with a number of possible models and an uncertain number of 
variables, we searched for the model with the highest adjusted R-squared characteristic. 
Ultimately a model that took as its variables the unemployment rate today, seven months ago, 
and twenty-two months ago proved to have the greatest explanatory power among those tested. 
 
Observations 385 Adj R Squared 0.1243
Coefficient Standard Error p values
U-NAIRU0 -0.3832155 0.0613257 0.000
U-NAIRU-2 0.3388638 0.0620872 0.000
Constant -0.0126188 0.0147373 0.392
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Table 2. Regression of NAIRU upon time-lagged U series 
 
This distribution of variables across time makes compelling intuitive sense. Hysteresis is not an 
immediately acting process. It takes time for cyclical unemployment to be transformed into 
structural unemployment. It may take a period approaching a year or two years before an 
unemployed person may find him or herself permanently unemployable, whether through the 
loss of skills or some other mechanism. 
 
An alternate estimate using U-6. 
 The unemployment rate used above is not the only measurement of unemployment 
collected by the government. While it is the officially reported rate and the best known one, it is 
just one of six rates the Bureau of Labor Statistics calculates, U-1 through U-6. Each rate 
becomes progressively more expansive in what it measures. Other than the official rate, or U-3, 
we are also interested in the most widely ranging rate, U-6. The BLS defines U-6 as “Total 
unemployed, plus all persons marginally attached to the labor force, plus total employed part 
time for economic reasons, as a percent of the civilian labor force plus all persons marginally 
attached to the labor force.”2 Included along with those considered unemployed in the traditional 
                                                          
2
 “Table A-15. Alternative measures of labor underutilization,” Bureau of Labor Statistics,  
http://www.bls.gov/news.release/empsit.t15.htm 
Observations 363 Adj R Squared 0.4898
Coefficient Standard Error p values
U0 0.2897512 0.079688 0.000
U-7 0.1166841 0.0972194 0.231
U-22 0.1942401 0.0476564 0.000
Constant 2.222644 0.2212377 0.000
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sense are the underemployed (people working part-time who would prefer to work full-time) and 
the marginally attached (those who are not currently looking for a job but would like one and 
have looked for one in the recent past).  
This statistic ought to be more responsive to the effect of hysteresis. For those people 
unable to find a job after a prolonged period, taking a part-time position is in many cases 
preferable to continuing to look for full-time work – particularly if they are no longer covered by 
unemployment insurance – or dropping out of the labor force altogether. Once having taken 
these positions, they may find it increasingly difficult, if not impossible, to return to full-time 
work or their former salary. In a classical hysteresis effect, these underemployed workers may 
become permanently underemployed, just as an unemployed worker may become permanently 
unemployed. As this class of worker would not be recorded in the U-3 rate, despite being 
affected by hysteresis, and, on the contrary, will be counted in the expanded U-6 rate, we 
expected that a NAIRU derived from U-6 would demonstrate an even greater responsiveness to 
past values of U-6. 
The data bore out this supposition. We repeated the NAIRU estimation process for U-6, 
which was first recorded only in 1994, from that year to the present day. 
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Figure 5. U-6 Unemployment and NAIRU, 1994-2012 
 
Similar to before, a model based on the today’s, last month’s, twenty-one months ago, and 
twenty-four months ago proved to have the greatest explanatory power. 
 
 
Table 3. Regression of NAIRU upon time-lagged U-6 series 
Observations 193 Adj R Squared 0.7699
Coefficient Standard Error p values
U-60 3.71631 0.5382322 0.000
U-6-1 -3.098115 0.5576875 0.000
U-6-21 -0.5688913 0.2295023 0.014
U-6-24 0.7966789 0.2217372 0.000
Constant 1.657568 0.4399338 0.000
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Notably, a model using U-6 displays a much higher adjusted R-squared characteristic than did a 
model using U-3, indicating an even stronger relationship between U-6 and NAIRU than with 
the former’s more restrictive counterpart. This model suggests that a very large amount of the 
variation in NAIRU can be explained by the past U-6 rate, and strengthens the case for the 
importance of the hysteresis phenomenon in the economy. 
 
VII. HYSTERESIS IN THE CURRENT RECESSION. 
 Having demonstrated that hysteresis as a phenomenon is real, we proceeded to examine 
the period from the beginning of the recession in December 2007 through its technical end in 
June 2009 and all the way to the present day. This recession’s peculiar characteristics have made 
hysteresis a particularly relevant concern. We identified these characteristics by examining 
various employment data. Aside from the widely reported unemployment rate, there exists a 
multitude of useful and illuminating data. Although neither directly measuring hysteresis nor 
forming a part of a statistical model to quantify it, these measures act as proxies for hysteresis or, 
more accurately, as leading indicators. 
 There are many possible measurements to examine, but we chose to highlight three in 
particular: the composition of the unemployed population, the proportion of part-time and full-
time jobs, and the size of the labor force in absolute terms and in relation to the entire population. 
All three subjects are united by a theme of examining the composition of each cohort, moving 
from the unemployed to the employed before covering their combination, the labor force. All 
three demonstrate that, when the indicator worsens, hysteresis logically follows. All three show 
that, even considering that these indicators typically worsen during recessions, during the present 
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recession they have worsened to an unprecedented degree, with threatening implications for 
hysteresis in the future.  
 
Composition of the Unemployed Population. 
The unemployed population is not a homogeneous one. It takes different people different 
amounts of time to find a job. At any particular time, there are people that have been looking for 
a short amount of time, others that have been looking for a moderate amount of time, and some 
that have been looking for an extended period. Moreover, the composition of this population, as 
proportionate to each other, can change over time. In a recessionary climate, when jobs are 
harder to come by, the percentage of those who look for an extended period will naturally be 
higher, as it will take longer to find a job. Other factors, such as the duration of unemployment 
benefits, may also influence the time spent looking for a job. 
Regardless of whether the extra time spent looking is voluntary or not, a protracted 
unemployment experience carries with it many deleterious effects. Research suggests that the 
greatest impact stems from the deterioration of skills among the unemployed.
3
 When people are 
working, they are continuously maintaining or improving the skills their job requires, even in the 
absence of a formal training program at their company. The act of performing job duties is itself 
a form of practice. In many fields, time brings advances and changes in how a job is performed, 
and people in those lines of work are advantaged in keeping up with these changes compared to 
their lay counterparts. For example, doctors are expected to keep pace with new medical 
developments, and their hospitals generally provide resources for them to do so.  
                                                          
3
 P. Frijters and B. van der Klaauw, “Job Search with Nonparticipation,” CEPR Discussion Paper no. 3922, 
(London, Centre for Economic Policy Research, 2003): 28, retrieved from: 
http://www.cepr.org.proxy.bc.edu/pubs/dps/DP3922.asp. 
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Without the continuous training or maintenance in ability experienced on the job, the 
long-term unemployed experience a decline in their skills and knowledge. This in turn makes 
them less attractive as candidates for employers. The natural result is a vicious circle: the 
unemployed lose skills, leading to companies being wary to hire them, leading to their staying 
unemployed longer, leading to their losing skills, leading to companies finding them even less 
attractive, and so on. This effect can become particularly strong when there is widespread 
unemployment and many candidates for each opening, allowing employers to be particularly 
discriminating when hiring new workers. 
 Neither is unemployment merely an economic state. The long-term unemployed 
experience psychological changes as well. A 2009 study by the John J. Heldrich Center for 
Workforce Development at Rutgers, The Anguish of Unemployment, interviewed 1,202 
respondents who were or had been unemployed in the past year.
4
 It found that upon becoming 
unemployed, 77% of people became stressed, 68% depressed, 65% anxious, and 54% hopeless.
5
 
Additionally, over the course of their unemployment, 61% of people experienced loss of sleep, 
58% a strain in family relationships, and 41% lost contact with close friends.
6
 These changes 
cannot be considered in isolation. They all impact the ability of people to get jobs, and the longer 
they stay unemployed the worse the effects get. 
The unemployed face additional hurdles in their search for a job. Employers may be 
justifiably cautious about hiring someone whose unemployment have degraded their skills. But a 
real stigma against the unemployed exists separate of these rational considerations; a perception 
                                                          
4
 “The Anguish of Unemployment,” John J. Heldrich Center for Workforce Development (September 2009): 4. 
Retrieved from: 
http://www.heldrich.rutgers.edu/sites/default/files/content/Heldrich_Work_Trends_Anguish_Unemployment.pdf. 
5
 Ibid, 24 
6
 Ibid, 26 
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that there is something wrong with a person who has been out of work for a long time. This 
stigma “occurs instantaneously, is difficult to alleviate, and leads to hiring biases against the 
unemployed.”7 Naturally, the longer one is unemployed, the stronger this stigma is. 
These effects all have the consequence that the longer someone is unemployed, the less 
likely they are to find a job. In other words, their cyclical unemployment is transformed into 
structural unemployment, thereby increasing NAIRU. It is hysteresis at work. It is therefore 
worrying that the composition of the unemployed represented by those who have been looking 
long-term has not only risen, as is common in all recession, but has grown to unprecedented 
heights.  
 
                                                          
7
 Geoffrey C Ho et al, “The Stigma of Unemployment: When joblessness leads to being jobless,” UC Los Angeles: 
The Institute for Research on Labor and Employment (2011): 2, retrieved from: 
http://escholarship.org/uc/item/7nh039h1. 
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Figure 6. Time Spent Unemployed, as a Percentage of Total, 1980-2012 
 
A trio of charts from three evenly spaced moments in the data sample tells the same story. 
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Figure 7. Time Spent Unemployed, as a Percentage of Total, 1980 
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Figure 8. Time Spent Unemployed, as a Percentage of Total, 1995 
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Figure 9. Time Spent Unemployed, as a Percentage of Total, 2012 
 
With nearly half of the unemployed looking for more than 26 weeks (6.5 months), hysteresis is 
bound to emerge in the future. Some of these workers will find themselves permanently 
unemployable, and become part of the NAIRU. 
 
Part-time vs. Full-time Workers. 
 The composition of those who are actually employed is not uniform in nature either. 
There are numerous dividing lines between workers, including manufacturing vs. service jobs 
21%
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15%
42%
Time Spent Unemployed, as a Percentage of Total, 
March 2012
<5 weeks
5-14 weeks
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and skilled vs. unskilled labor. However, a split relevant to the hysteresis phenomenon is the rift 
between those working on a full-time and part-time basis. Full-time – more than 35 hours per 
week – and part-time – 1 to 34 hours each week –  work differs by more than just hours worked.8 
Full-time jobs typically come with numerous benefits, including health insurance, a 401(k) plan, 
and vacation time. Their income stream is more consistent than part-time jobs, whose hours may 
change from week to week. Most important, they provide greater job security. A part-time job is 
more likely to be for temporary or seasonal work, and less likely to have the protections 
available to full-time jobs. 
 These factors contribute to unemployment issues, even though these part-time workers do 
have jobs. A significant proportion of part-time workers are “employed part time for economic 
reasons,” which the BLS defines as “those who want and are available for full-time work but 
have had to settle for a part-time schedule.”9 These underemployed workers are not insignificant 
in number. The BLS tracks other unemployment rates besides the widely publicized measure, U-
3: 
U-5 Total unemployed, plus discouraged workers, plus all other persons 
marginally attached to the labor force, as a percent of the civilian labor force plus 
all persons marginally attached to the labor force 
U-6 Total unemployed, plus all persons marginally attached to the labor force, 
plus total employed part time for economic reasons, as a percent of the civilian 
labor force plus all persons marginally attached to the labor force
10
 
                                                          
8
 “Full- or part-time status,” Bureau of Labor Statistics, http://www.bls.gov/cps/lfcharacteristics.htm#fullpart 
9
 “Table A-15. Alternative measures of labor underutilization” 
10
 Ibid 
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Since U-5 contains everything measured in U-6 with the exclusion of the unwilling part-timers, 
finding the difference between the two rates exposes that group of workers. 
 
 
Figure 10. U-5 and U-6 Unemployment and Difference, 1994-2012 
 
Always high, these underemployed workers rose above 5% of the labor force after the start of the 
recession for the first time since record-keeping of U-5 and U-6 began, in 1994. These high 
numbers are worrying because, as demonstrated in Section VI, the NAIRU of the U-6 
measurement, which includes this cohort, is even more sensitive to past unemployment numbers: 
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its hysteresis effect is even more pronounced. More underemployed part-time workers today 
means a higher natural rate of underemployment tomorrow. 
 Moreover, the nature of part-time employment leads to a higher rate of turnover in these 
kinds of jobs. Part-time workers are liable to lose their jobs more often than their full-time 
counterparts, and every spell of unemployment constitutes a roll of the dice: a job search might 
take 5 weeks, 5 months, or 5 years. The same phenomena of skill loss apply as well. A 
comparison of full-time and part-time employment shows the difference in stability between the 
two. 
 
 
Figure 11. Full Time Employment, 1980-2012 (000’s) 
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Figure 12. Part Time Employment, 1980-2012 (000’s) 
 
Both datasets have been seasonally adjusted, yet the part-time figures are visibly more erratic. It 
is not only easier to lose a part-time job in any circumstances, but these jobs are much more 
sensitive to economic changes. 
 Also of concern is the fact that even as full-time and overall employment plunged after 
2007, the part-time workforce not only held its own but actually grew, unsurprisingly at the same 
time as the percentage of the unwilling part-timers jumped as well. For at least a portion of this 
new group of part-time workers, there will be no return to their former full-time working 
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lifestyles. They will be either stuck working part-time or looking for a job, another instance of 
hysteresis. 
 
Labor Force. 
Heretofore, in our discussion of the unemployment rate, we have examined in detail only 
two groups, the employed and the unemployed. Counter to intuition, these two groups do not 
comprise the entire population. At any given time, there are millions of people that are neither 
working nor looking for work. This may happen for any number of reasons: people may be too 
young to work, retired, stay-at-home parents, in school, and so on. Those who are working or 
looking for work constitute the labor force, and at the start of 2010 the labor force was nearly 
130.5 million strong, as compared to a total estimated population of 308.7 million for the same 
year. Typically, the labor force grows along with the general population; new high school and 
college graduates enter the workforce in greater number than older workers retire. Since 1980, 
the labor force has averaged 43.32% of the population. 
This proportion, however, is not a binding restraint. When a person loses their job, 
seeking new employment – being unemployed – is not the only option. An alternative is to drop 
out of the labor force altogether. For example, a worker older than 62 but younger than the full 
benefit age may find that retiring and taking reduced Social Security benefits is preferable to 
trying to find a new job. Similarly, someone who is currently unemployed faces the same choice 
every day: whether to continue looking for work or to give up and exit the labor force. As a 
result of these pressures, the labor force often drops during recessions, whether as a relative 
percentage of the total population or as an absolute number. 
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These labor force drop-outs sow the seed of a future hysteresis problem. Life is not 
predictable, and often the circumstances that made life outside of the labor force possible 
change: savings run out, a breadwinner spouse dies, medical expenses place a strain on the 
household budget, etc. The change may also be positive: the economy recovers and companies 
resume hiring, and conditions seem right to try one’s luck at finding a job. As a result, the former 
drop-outs or nonparticipants reenter the labor force. Some are fortunate and do so having secured 
employment, but the majority of labor force entrants begin as the unemployed. 
The problem is that these entrants are very often disadvantaged in their job search relative 
to long-time labor force participants and those who are entering the labor force in a more 
traditional way i.e. out of school. The same ills that afflict the long-term unemployed affect the 
new entrants as well: having not worked for an extended period of time, they may find that their 
skills or specialized knowledge have atrophied or become out of date, rendering them 
unqualified for high skilled work. They may be out of practice or have no knowledge of 
interview and job search etiquette, unknowingly committing errors that disqualify them from 
consideration. Their limited resources or special situations may reduce their mobility, preventing 
them from moving and limiting them to a single job market. Sectors that require unskilled 
employees such as retail and food service will not be able to absorb the entire excess population. 
Consequentially, these entrants’ unemployment status may extend into the medium or 
long-term. Their unemployment problem becomes a structural rather than cyclical one, as the 
skills that employers are looking for are no longer in their possession. The end result is that 
NAIRU rises as a result of a hysteresis effect. A typical case would be: a worker loses their job, 
drops out of the labor force, reenters it when the economy begins to recover, and finds 
themselves unemployable after an extended time spent outside the workforce. 
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 The historical record of the previous 5 years shows sobering data. After reaching a high 
point of 138.0 million people in January 2008, the labor force began a downward slide, declining 
a full 6.36% before bottoming out at 129.2 million in February 2010. From that low point the 
labor force has grown back to 132.7 million as of February 2012. This figure still remains below 
the 2008 high point by 3.86%, and is even more troubling given that the country’s population has 
increased by several million people since that year. Figure 13 illustrates the drop-off of the labor 
force and plots it against a trend line calculated through an OLS regression of the labor force and 
time. 
 
 
Figure 13. Labor Force Growth, 1980-2012 
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On a long-run historical basis, the labor force should have been 142.8 million in February 2012 
and 146.2 million two years later in 2014. 
 We repeated the regression process with two subsets of the original 1980-2012 dataset. 
Our aim was to see whether or not the growth rate of the labor force had changed over time. The 
periods March 1991 to February 2012 and November 2001 to February 2012 were examined. 
These periods were chosen because their start dates coincide with the end dates of recessions, as 
defined by the National Bureau of Economic Research (NBER).
11
 The resulting trend lines are 
displayed in Figures 14 and 15. 
 
                                                          
11
 “US Business Cycle Expansions and Contractions ,“ National Bureau of Economic Research, 
http://www.nber.org/cycles/cyclesmain.html 
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Figure 14. Labor Force Growth, 1991-2012 
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Figure 15. Labor Force Growth, 2001-2012 
 
The three different data samples produced three different trend lines and consequentially three 
different projections of a future labor force. 
 
 
Table 4. Projected Labor Force in March 2014 (000’s) 
 
Estimation 
Period
Projected Labor Force 
in March 2014 (000s)
1980-2012 146,150,500
1991-2012 142,300,500
2001-2012 133,507,100
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However, these three trend lines were not created equal. An analysis of the regression output 
revealed that, along with a declining explanatory effect, in the 2001-2012 period there was no 
longer a statistically significant relationship between time and the labor force. 
 
 
Table 5. Analysis of Labor Force Projection Regressions 
 
The first two trend lines are still significant, though, and what they show is ominous. Barring a 
secular shift, the labor force will eventually return to its long-run historical level. In the process 
of this recovery, millions of people who dropped out of the labor force over the course of the 
recession will rejoin it and find themselves contributing to a new, higher NAIRU in a hysteresis 
effect. Today’s unnaturally low labor force participation rate is therefore a warning sign of 
hysteresis. 
 
VIII. MODELLING THE COST OF HYSTERESIS. 
The presence of hysteresis is meaningless in the absence of an explanation of its 
significance for the economy. Hysteresis will impose a higher NAIRU upon the economy, but if 
that higher NAIRU carries no consequences then hysteresis does not require a policy response or 
significant attention. Hysteresis does carry with it punishing costs to the economy precisely 
because NAIRU is relevant to both how the economy functions and how the government 
Data Set 1980-2012 1991-2012 2001-2012
Observations 386 252 124
Coefficient (000's) 136.1 106.3 8.7
R squared 0.9219 0.7436 0.0115
Standard Error 2.021385 3.947067 7.279491
p values 0.000 0.000 0.236
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addresses unemployment. In the United States, the Employment Act of 1946 states the 
commitment of the federal government towards attaining “maximum employment” in the 
economy.
12
 Full employment is not 0%, but rather the eradication of all cyclical unemployment, 
leaving just the structural component – a concept very similar to the NAIRU. Full employment 
and NAIRU are often used interchangeably. Therefore, if NAIRU rises, the government’s target 
full employment rate will rise accordingly, with accompanying changes in fiscal and monetary 
policy. Even if the government desired to lower unemployment below the NAIRU, it would be 
both inadvisable and impossible. As Friedman (1968) discussed, falling below NAIRU would 
not only lead to higher inflation, but to accelerating inflation for as long as the condition 
persists.
13
 It would be very difficult to keep inflation below NAIRU for a long period, and 
impossible to do so indefinitely. Therefore, we may confidently assume that the government will 
always target the full employment rate, or NAIRU. 
It follows that the manner in which the government addresses unemployment in the 
present will have repercussions for the constraints the NAIRU will place it under in the future. A 
government might attempt to reduce unemployment aggressively, lethargically, or not at all; 
depending on how quickly the unemployment rate drops, the NAIRU that forms its effective 
lower bound will be different. This difference will carry consequences once the recovery is fully 
advanced and full employment is achieved (or approached). In a situation where the government 
reduced unemployment aggressively and the NAIRU dropped accordingly, the economy will 
enjoy the fruits of such a policy, benefits which would not accrue to an economy whose 
government had reduced unemployment more slowly. 
                                                          
12
 G.J. Santoni,  1986. “The Employment Act of 1946: Some History Notes,” Federal Reserve Bank of St. Louis 
Review (November 1986): 12, retrieved from: 
http://research.stlouisfed.org/publications/review/86/11/Employment_Nov1986.pdf 
13
 Milton Friedman, “The Role of Monetary Policy,” The American Economic Review 58, no. 1 (Mar 1968): 9-11 
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Why do governments simply not act like any other employer and hire all the unemployed 
like the former communist economies did, thereby reducing the unemployment rate to 0 
immediately and, by implication, achieving the smallest possible NAIRU and its attendant 
benefits? Alternatively, why do governments not utilize the full powers of monetary and fiscal 
policies to create conditions in which the private sector will be incentivized to hire the greatest 
amount of workers? Unfortunately, the situation is not that simple. Aside from ideological 
considerations, there are numerous uncertainties and costs involved in unemployment policy. 
Our estimate of NAIRU was just that – an estimate. It is impossible to know for certain what the 
exact figure is, and aiming for one invites unpleasant consequences. No market economy with a 
currency not subject to price controls will be able escape Friedman’s dictum: accelerating 
inflation will eat away at a sub-NAIRU unemployment rate until balance is restored. 
Furthermore, reducing unemployment is expensive. Using monetary policy to address 
unemployment may lead to unacceptable tradeoffs or simply exhaust itself when it reaches the 
nominal 0 lower bound. The money to employ these workers or to pump into the economy 
comes from somewhere, whether it is a treasury, a bond issue, or through seigniorage (printing 
money). The increased government spending may cause a “crowding out” effect that causes 
investment spending to fall. If the newly hired workers are involved in the proverbial Keynesian 
activity of digging a hole and filling it back up again, it is likely that they could be performing 
work that contributes more to economic activity in some other role. The costs of reducing 
unemployment are very much real, cannot be ignored, and grow exponentially the bigger and 
faster the attempted reduction is. 
Nevertheless, we argue that despite these costs, it is still worthwhile for a government to 
pursue a relatively more aggressive path in job creation; the benefits will exceed the costs. To 
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put a price tag on at least a portion of these costs we have constructed a simple model. Our 
model aims to estimate the monetary cost that pursuing the wrong policy or failing to pursue a 
policy might have for the Unemployment Insurance system in the United States. Under the 
Federal Unemployment Tax Act, Unemployment Insurance is a joint federal-state program under 
which revenue is collected by payroll taxes paid by both employees and employers.
14
 On 
average, the system pays unemployed workers 36% of the weekly wage they earned while 
working. Typically, benefits run for twenty-six weeks, but ever since the American Recovery 
and Reinvestment Act (2009), or “Stimulus”, it has been possible to be eligible for up to ninety-
nine weeks.
15
 Our goal is to project the benefits paid out by the system two years out from the 
date of the last available data, March 2014, and determine the difference in benefits between 
different scenarios. 
The total cost to the system, including to both its state and federal components, is 
modeled as 
 
                                            (5) 
 
Where Unemployment is the total number of workers in the labor force who are unemployed, the 
Cost Per Worker is the dollar cost to the UI system over the entire duration of the average period 
of unemployment on a per-worker basis, and Total Benefits are the total benefits that would be 
paid out. The two components of Equation 5 can be expanded to 
                                                          
14
 “State Unemployment Insurance Benefits,“ United States Department of Labor, 
http://workforcesecurity.doleta.gov/unemploy/uifactsheet.asp  
15
 Michael A Fletcher, “No unemployment extension: Benefits not in sight for the long-term jobless,” The 
Washington Post, July 13, 2010. Retrieved from: http://www.washingtonpost.com/wp-
dyn/content/article/2010/07/12/AR2010071205144.html 
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 (                 )
 (                                    )
                
(6) 
 
Where the Labor Force is the absolute number of workers 16 years or older, the NAIRU is the 
NAIRU in a given projection, Weekly Benefits are the average dollar amount of benefits 
received per week, and Unemployment Duration is the average number of weeks a person 
remains unemployed. 
 We use the three different projections for the labor force that we derived in Section VII 
and Table 4, reproduced again below. 
 
 
Table 4. Projected Labor Force in March 2014 (000’s) 
 
Each projection was estimated using an OLS linear regression of the Labor Force and time. The 
only difference was the length of the sample used to create the projection. The first replicates the 
same sample used in the NAIRU projections and represents a long-run rate.  The second begins 
after the end of the 1990-1991 recession, and the third after the end of the 2000 recession, as 
defined by the NBER. As noted in Section VII, the third regression is not statistically significant 
– the relationship between labor force and time was not supported over such a short sampling 
Estimation 
Period
Projected Labor Force 
in March 2014 (000s)
1980-2012 146,150,500
1991-2012 142,300,500
2001-2012 133,507,100
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period. Despite this projection’s inapplicability for long term prediction, we felt that over the 
short term it could still provide a reasonable approximation of a lower bound for our range of 
predictions. 
 We aimed to illustrate in general terms the impact that hysteresis would have and its costs 
in monetary terms. To do this, we repeated the estimation procedure to get a series for NAIRU, 
as discussed above. However, we made the change of extending the scope of the dataset 2 years 
into the future, to March of 2014. We populated this new period with simple projections of what 
might become of the unemployment and inflation rates. There were four different projections for 
the unemployment rate and three projections for the inflation rate. 
 
 
Table 6. Scenario Descriptions 
 
These projections are not meant to be exact predictions, but rather to illustrate different ways in 
which the economic climate could generally change. The predictions resulted in twelve distinct 
scenarios. Each scenario had its own unique projection of the NAIRU in the period April 2012 – 
March 2014, and naturally neither one was exactly alike. In fact, the differences were dramatic. 
 
Scenario Name Description
Stagnation The unemployment rate remains at its March 2012 level
Recovery The unemployment rate falls by 1% of itself every month
Rapid Recovery The unemployment rate falls by 2% of itself every month
Deterioration The unemployment rate grows by 1% of itself every month
Stable Year-on-year inflation remains at its March 2012 level
Accelerating Year-on-year inflation grows by .1% every month
Decelerating Year-on-year inflation falls by .1% every month
Inflation Projections
Unemployment Projections
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Figure 16. 12 Different Projections of NAIRU Through March 2014 
 
It should be noted that due to weaknesses in the Hodrick-Prescott filter, adding the projected data 
causes the filter to estimate NAIRU for the historical data slightly differently depending on he 
scenario used. Although the projections may not seem to be greatly divergent, their 
consequences were significant a mere two years out. The projected NAIRUs in March 2014 
ranged widely from scenario to scenario. 
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Table 7. Possible NAIRUs in March 2014 by Scenario 
 
The difference between the most optimistic scenario – Rapid Recovery/Decelerating – and the 
most pessimistic one – Deterioration/Accelerating – was over 7%, an enormous amount. Of 
course, we are unlikely to experience a rapidly improving employment and deflation together, 
nor is stagflation terribly likely to make a comeback. Nevertheless, the differences between the 
more realistic scenarios are quite real and have tangible consequences when it comes to the 
government’s finances. 
Weekly benefits grow very steadily with time: a linear regression revealed that the year 
explains over 98% of the variation in benefits. We fitted a trend line to the data based on the 
regression. 
 
                    U
π Stagnation Recovery
Rapid 
Recovery Deterioration
Stable 8.90 7.71 6.70 9.58
Accelerating 10.98 9.88 8.99 11.63
Decelerating 6.76 5.48 4.37 7.46
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Figure 17. Weekly Benefits and Trend line Projection, 1980-2014 
 
The regression predicted that by 2014 average weekly benefits would be approximately $328. 
The average duration of unemployment, in weeks, has historically fluctuated between 10 
and 20 weeks, rising in recessions and falling in expansions. However, as discussed in Section 
VII, the period since the beginning of the most recent recession has been an outlier, with the 
average unemployment duration not only rising above the historical upper bound, but also 
continuing to grow past the onset of the recovery. As a result, we have put together 3 different 
projections. The first is the long-run historical average from 1980 to 2012. The second is the 
average unemployment duration since the onset of the recession in December 2007 to the present 
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day. The third is simply the actual unemployment duration in March 2012, the last month for 
which there is data available. 
 
 
Table 8. Unemployment Duration projections (weeks) 
 
As detailed in Table 9 below, the Labor Force had 3 possible future projections, the 
NAIRU 12, the Weekly Benefits 1, and the Unemployment Duration 3.  
 
 
Table 9. Possible Parameters 
 
This meant that there were 108 possible different scenarios. We broke the scenario analysis into 
two groups, first addressing the Labor Gap and then then the Cost Per Worker. 
 
Average Unemployment Duration
1980-2012 17.5
2007-2012 29.1
March 2012 39.4
Labor Force NAIRU Weekly Benefits Unemployment Duration
133,507,100 4.37% $328 17.5
142,300,500 5.48% 29.1
146,150,500 6.70% 39.4
6.76%
7.46%
7.71%
8.90%
8.99%
9.58%
9.88%
10.98%
11.63%
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Table 10. Scenario Analysis of Unemployed 
 
 
Table 11. Scenario Analysis of Cost Per Worker 
 
We then performed a further scenario analysis for the Total Benefits. 
 
133,507 142,301 146,151
4.37% 5,836 6,220 6,388
5.48% 7,319 7,801 8,012
6.70% 8,950 9,540 9,798
6.76% 9,022 9,616 9,876
7.46% 9,960 10,616 10,903
7.71% 10,291 10,969 11,266
8.90% 11,881 12,663 13,006
8.99% 11,996 12,787 13,133
9.58% 12,785 13,627 13,995
9.88% 13,194 14,063 14,444
10.98% 14,663 15,628 16,051
11.63% 15,525 16,548 16,996
Unemployed
Labor Force (000's)
NAIRU
Weekly Benefits Unemployment Duration Cost Per Worker
17.5 $5,746.95
29.1 $9,537.23
39.4 $12,923.20
$328
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Table 12.  Scenario Analysis of Total Benefits (000’s) 
 
$5,747 $9,537 $12,923
5,836 $33,537,810 $55,656,973 $75,416,671
6,220 $35,746,766 $59,322,801 $80,383,964
6,388 $36,713,910 $60,927,804 $82,558,786
7,319 $42,061,838 $69,802,846 $94,584,703
7,801 $44,832,227 $74,400,387 $100,814,493
8,012 $46,045,182 $76,413,321 $103,542,071
8,950 $51,437,508 $85,362,044 $115,667,828
9,022 $51,848,276 $86,043,724 $116,591,522
9,540 $54,825,422 $90,984,386 $123,286,250
9,616 $55,263,245 $91,710,965 $124,270,784
9,798 $56,308,747 $93,446,007 $126,621,812
9,876 $56,758,415 $94,192,244 $127,632,982
9,960 $57,237,347 $94,987,045 $128,709,958
10,291 $59,142,619 $98,148,899 $132,994,354
10,616 $61,007,265 $101,243,334 $137,187,396
10,903 $62,657,842 $103,982,515 $140,899,059
10,969 $63,038,027 $104,613,443 $141,753,983
11,266 $64,743,548 $107,443,804 $145,589,196
11,881 $68,278,981 $113,310,958 $153,539,346
11,996 $68,942,859 $114,412,683 $155,032,212
12,663 $72,776,153 $120,774,146 $163,652,163
12,785 $73,472,546 $121,929,832 $165,218,148
12,787 $73,483,757 $121,948,436 $165,243,357
13,006 $74,745,142 $124,041,741 $168,079,841
13,133 $75,471,891 $125,247,802 $169,714,085
13,194 $75,825,429 $125,834,510 $170,509,089
13,627 $78,311,791 $129,960,699 $176,100,185
13,995 $80,430,549 $133,476,840 $180,864,650
14,063 $80,819,646 $134,122,557 $181,739,613
14,444 $83,006,255 $137,751,299 $186,656,655
14,663 $84,265,711 $139,841,404 $189,488,801
15,525 $89,223,046 $148,068,245 $200,636,389
15,628 $89,815,844 $149,052,010 $201,969,417
16,051 $92,245,850 $153,084,675 $207,433,785
16,548 $95,099,692 $157,820,710 $213,851,237
16,996 $97,672,654 $162,090,616 $219,637,072
Total Benefits (000's)
Cost Per Worker
Unemployed 
(000's)
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Table 13.  Total Cost Statistics (000’s) 
 
As is clear, the Total Benefits paid out in excess have an extreme range: from a low of $33.5 bn 
to a high of $219.6 bn. Nevertheless, even $33.5 bn is still an enormous sum, and with the 
average cost amounting to $108.5 bn policymakers would be remiss to ignore the impact of 
hysteresis. 
 A close analysis of any one scenario can help illustrate the full impact of pursuing the 
wrong policy. Suppose the government has two potential policy responses to the unemployment 
situation: it can continue along the current course, or it can take more extensive action to reduce 
unemployment (albeit at a cost). If the government takes no additional action, unemployment 
will fall, but if does take additional action the unemployment rate will fall more quickly. The 
labor force in both cases will conform to the average predicted by historical data since the 
conclusion of the 1990-1991 recession. Weekly Benefits will also remain the same in both cases. 
If the government takes extensive action to reduce unemployment, the average unemployment 
duration will fall to the long-run historical average; if it does not, it will fall to the average since 
the start of the recession. Table 14 presents the consequences of these two divergent scenarios. 
 
Low $33,537,810
High $219,637,072
Average $108,485,346
Median $99,481,696
Standard Deviation 44,959,063$ 
Total Cost Statistics (000s)
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Table 14.  One Possible Scenario 
 
As the table makes clear, a government that chooses to forego more aggressive action to address 
unemployment, perhaps wary of the cost that would entail, will be liable for nearly $50 bn more 
in unemployment benefits in 2014. This is not pocket change. 
 More worryingly, Unemployment Insurance is only the tip of the iceberg. A vast amount 
of both federal, state, and local revenues and expenditures depend on the unemployment rate. 
People out of work are people not paying income or payroll taxes, which made up 82% of federal 
revenues in 2010.
16
 People drawing unemployment benefits have a reduced income compared to 
their previous salary and will purchase fewer goods and services, leading to less sales tax 
revenue. Reduced consumption will eat into corporate profits, correspondingly reducing 
corporate income tax. The unemployed are more likely to draw upon federal assistance programs 
like SNAP (Food Stamps) and TANF (Temporary Assistance for Needy Families). Unemployed 
workers above the retirement age may choose to retire, drawing upon Social Security and 
Medicare. When they exhaust their savings, they will turn to Medicaid for health insurance or, if 
                                                          
16
 “The Numbers: What are the federal government’s sources of revenue? “ Tax Policy Center, 
http://www.taxpolicycenter.org/briefing-book/background/numbers/revenue.cfm 
Government Response Limited Action Extensive Action
Unemployment Recovery Rapid Recovery
Inflation Stable Stable
2014 NAIRU 7.71 6.7
Labor Force (000's) 142,301 142,301
Unemployed (000's) 10,969 9,540
Weekly Benefits $328 $328
Unemployment Duration 29.1 17.5
Cost Per Worker $9,537.23 $5,746.95
Total Benefits $104,613,443 $54,825,422
Difference (000's) $49,788,020
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they are uninsured, impose costs upon hospitals through emergency room visits. The 
unemployment rate is inextricably tied into all economic activity, and when it changes it sends 
shockwaves throughout the entire system. 
 The Total Benefits model is intended to demonstrate both the critical impact of hysteresis 
and the variability in potential options. The $33.5 bn in benefits the Unemployment Insurance 
system will pay out in the very best case scenario will carry with it many billions of additional 
red ink that will weigh upon the government’s balance sheet and constrain its ability to act. 
Nevertheless, that sum is significantly smaller than the total cost under the worst case scenario. 
The critical inference when examining these scenarios is that they are not out of our control. The 
government has powerful tools at its disposal that it can use to affect both the unemployment rate 
and inflation. The costs presented in Table 12 are not burdens to be accepted but consequences to 
be avoided. They are not a cause for resignation but a spur for action. 
 
IX. AVERTING HYSTERESIS. 
 Faced with a looming hysteresis crisis and presented with the substantial costs that 
unchecked hysteresis would inflict upon the economy, the logical next step is to try and find a 
solution or solutions that might avert or at least minimize the hysteresis effect. As future NAIRU 
depends upon the unemployment rates preceding it, reducing the unemployment rate quickly will 
result in a lower NAIRU than a more languid reduction. Section VIII demonstrated that even 
small differences in parameters will result in many billions of dollars in savings. The challenge 
the government faces, therefore, is to find the best and most effective way to accomplish this 
goal. 
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 There exists a plethora of ways, programs, and approaches to reducing unemployment, 
and it is impossible to list them all here. We chose to concentrate on three possible solutions: job 
and skill training programs, an expansion of the public sector through either permanent or 
temporary employment, and a job guarantee policy. All of these proposals are types of fiscal 
policy; we do not discount monetary policy in general, but in the particular economic 
circumstances of the current climate, when monetary policy has run up against its lower bounds, 
we felt that focusing on fiscal solutions would be more instructive when trying to come up with 
policies that would be immediately applicable. These three programs share the advantage of 
being easy to understand and dissimilar, so that the same ground is not being retreaded in 
explaining them. Additionally, each one represents an increase in aggressiveness in addressing 
the unemployment problem, serving as a spectrum of policy responses that goes from low to high 
government interventionism in the economy. 
 
Job Training. 
As discussed in Section VII, one of the biggest disadvantages that the unemployed, and 
especially the long-term unemployed, face in comparison to their employed peers when looking 
for a job is the deterioration of their skills. Each day spent not working is a day when valuable 
skills and knowledge is lost or falls out of date. If these skills could be maintained or restored, a 
significant hurdle in the path of acquiring a job would be removed. In a similar vein, at any given 
time there exist imbalances within the economy between different sectors. Certain lines of work, 
such as in the health care sector
17
, have a growing need for workers even in the midst of a 
recession, while others, like construction, contract and create a surfeit of those kinds of workers. 
                                                          
17
 Daniel Indiviglio, “12 Industries That Are Actually Growing”, The Atlantic, February 2 2011, retrieved from: 
http://www.theatlantic.com/business/archive/2011/02/12-industries-that-are-actually-growing/70641/#slide1 
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This imbalance can be resolved by teaching the skills of the in-demand profession to the surplus 
workers of the high unemployment profession. Through a government retraining program, the 
inefficiency in the economy can be lessened and more people can return to work faster. 
Theoretically, of course, workers are perfectly capable of performing this kind of training 
themselves. They can return to school and gain a degree in the field of their choice. The 
complication with that kind of solution is the enormous price-tag attached to higher education. 
Even the cost of an Associate’s Degree can exceed $10,000. Unfortunately, the people who most 
urgently need the educational services provided by a college or university are often the ones 
worst-equipped to handle their costs. Unemployed people typically have few financial resources, 
and student debt is non-dischargeable, meaning its burden remains for life and is a big 
commitment. Those who need or want retraining may thus be excluded from it. 
Into this vacuum the government has an opportunity to step in. By providing or 
subsidizing skill training programs, the government can act to increase the decline in the 
unemployment rate by ensuring that displaced workers are prepared for the sectors that need 
them the most. Historical analysis has shown that job training programs can indeed produce a 
measurable and significant effect. For example, people enrolled in the Job Corps, a federal 
program first established in 1964, reported 12% gains in their earnings; the program was also 
found to be cost-effective.
18
 Job training can and have made an appreciable difference in helping 
people learn new skills. 
 
 
                                                          
18
 Junni L. Zhang, , Donald B. Rubin, and Fabrizia Mealli (2009): Likelihood-Based Analysis of Causal 
Effects of Job-Training Programs Using Principal Stratification, Journal of the American Statistical Association, 
104:485, 170 
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Expanding Government Employment. 
A more direct solution is to simply hire the unemployed and place them on the 
government payroll. During the Great Depression, the federal government experimented with 
such programs as the Civilian Conservation Corps. These public work relief programs provided 
employment opportunities to those who could not find a job and put them to work performing 
useful functions, such as maintaining or constructing national infrastructure. Creating a modern 
day variant of such a program would have the effect of quickly and sharply reducing 
unemployment as hundreds of thousands (or millions, depending upon the scope of the program) 
of new job opportunities would suddenly open up. 
 Such a job relief program would necessarily be temporary. However, there also exists the 
possibility of creating permanent government jobs. This can be accomplished by creating new 
offices and agencies within the government, or simply by modulating the staffing of existing 
agencies. An expanded permanent public sector will reduce the unemployment rate as well, 
albeit at a slower rate than public works programs. Nevertheless, the unemployment rate would 
still fall, and it would fall faster than if the government took no action. 
 Aside from no action, it is also possible to take negative action i.e. reduce the public 
sector in size. This state of affairs is precisely what has happened under the current 
administration. Rather than expand public employment, it has actually contracted it, in 
comparison with the expansionary policies of the two administrations preceding it. 
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Figure 18. Public Employment in Three Administrations
19
 
 
Professor Paul Krugman has calculated that “if public employment had grown the way it did 
under Bush, we’d have 1.3 million more government workers, and probably an unemployment 
rate of 7 percent or less.”20 
 
Job Guarantee. 
 The most radical solution of the ones presented here would be to institute a job guarantee 
program. Under such a program, the government pledges to hire each and every worker that 
wants to work for and pays out either a minimum or sub-minimum wage. Whenever there is an 
economic downturn and the private sector sheds workers, they take advantage of the job 
guarantee and remain employed. Once the economy recovers and the private sector begins to hire 
again, workers abandon their government jobs for (always better paying) private sector work. As 
                                                          
19
 Paul Krugman, “American Austerity,“ The Conscience of a Liberal, April 25, 2012, retrieved from: 
http://krugman.blogs.nytimes.com/2012/04/25/american-austerity/?smid=tw-NytimesKrugman&seid=auto 
20
 Ibid 
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a result of such a policy, the unemployment rate is effectively zero. There is only frictional and 
search unemployment; the cyclical and structural components have been eliminated. 
 Such a policy would by its nature avoid triggering accelerating inflation. Since a job 
guarantee position offers a non-negotiable, fixed wage – one not sensitive to inflation like private 
sector jobs or even other types of government positions – the cycle of escalating inflation will be 
stopped in its tracks.  When lowered unemployment in the inflation-sensitive sector causes 
inflation to rise and thus eat away at employment figures, the newly out-of-work simply transfer 
to the fixed-price job guarantee sector.  Thus these workers do not “count” towards accelerating 
inflation, since their wages cannot change.  Therefore inflation does not spiral out of control, 
despite the fact that the economy always has 0% unemployment.
21
 The labor force division 
between the employed and the unemployed is now replaced by a division between those 
employed in the job guarantee program and all other workers. Policymakers would replace the 
unemployment rate and the NAIRU in their considerations with the Buffer Employment Ratio 
(BER) – the ratio between job guarantee workers and the entire labor force – and the Non-
Accelerating Inflation Buffer Employment Ratio (NAIBER) as considerations in policy, 
respectively.
22
 
Interestingly, the Full Employment and Balanced Growth Act of 1978 already authorizes 
the United States government to implement such a program. 
23
 The most difficult hurdle for the 
enactment of such a policy, passing it through Congress, has already been met. 
 
 
                                                          
21
 W.F. Mitchell, "The Buffer Stock Employment Model and the NAIRU: The Path to Full Employment" Journal of 
Economic Issues 32, no. 2 (1998): 550-552. 
22
 Ibid, 552-553 
23
 Santoni, 13 
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X. CONCLUSION. 
 Hysteresis is a real problem. As Section VI demonstrated through statistical analysis, the 
level of unemployment as far back as two years prior has a significant effect upon the NAIRU 
today. Unemployment is, in a certain sense, a leading indicator of NAIRU.  Policy decisions 
made in the past or in a previous administration will carry continue to exert an influence well 
into the future. 
 Furthermore, we face an unprecedented situation in the current economic climate. In 
Section VII we examined various measurements that can serve as proxies for future hysteresis. 
They are not only indicating that such a phenomenon is likely to occur but are elevated to such a 
degree that promises a particularly harsh effect. 
 Nor is high hysteresis simply something to be accepted and ignored. It carries with it very 
real costs. Section VIII modeled these costs for just one part of the automatic government 
response to the unemployment problem – the Unemployment Insurance program – and found 
that a policy of benign neglect ensured billions of dollars in additional costs. As UI is simply one 
part of a much larger system, the cost of addressing unemployment is more than outweighed by 
the benefits it would provide by averting or minimizing hysteresis. 
 Section IX profiled a number of possible responses that the government could take. 
Although they differed in the level of action that the government could take, they were all united 
by their goal: to help put more people back to work faster in order to ensure a lower NAIRU in 
the future. 
 Time is precious. With each passing month that the unemployment rate is allowed to 
stagnate or decline slowly, we ensure that that rate’s eventual floor will be higher. This not only 
guarantees additional misery for those Americans who are not able to find work, but also will 
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lead to huge costs for the economy as well. In addition to the explicit costs, every name on the 
unemployment rolls represents an opportunity cost as well. These people could be contributing 
the national economy and help grow the national wealth. Instead, their talent and labor is 
misallocated and wasted, and the economy and the country is the biggest loser. Policymakers 
must take action to address this looming crisis. There are many more potential solutions besides 
the ones detailed in this paper; we urge policymakers to pick one and implement it instead of 
allowing the current deadly drift of inaction. 
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